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Abstract

Cancer of the bile duct (cholangiocarcinoma: CCA) is a rare type of liver
cancers with very high mortality rate, where the cancer Iincidence in the North-East
region of Thailand is the highest worldwide. Current treatment modalities are
ineffective. Surgery is usually not feasible for most CCA patients and current
chemotherapy has not been shown to prolong life. It is highly needed to enhance
chemotherapeutic drug response. Cancer cells may protect themselves from
injurious chemotherapeutic drugs by increased activity of antioxidant and
cytoprotective enzyrﬁes, herein current study included NAD(P)H quinone
reductase-1 (NQO1), heme oxygenase-1 (HO-1), and y-glutamylcysteine ligase
(GCL). The study found that NQO1 activity and mRNA expression were increased
in tumor tissues from CCA patients when compared with normal liver tissues,
howcvc;, those for HO-1 and GCL were decreased. To investigate modulation of
these enzymes and genes under inflammatory state as always found in liver fluke
infection, the inflammatory cytokine combination was treated in cultured cells. The
activity and expression of enzymes were decreased and associated with imposing
oxidative stress and the effects were mimic by a nitric oxide donor. This indicates
that inflammation results in suppression of antioxidant/cytoprotective enzymes and
renders cells to be susceptible to chemical-induced injury and carcinogenesis. The
role of NQOTI to chemotherapeutic drug sensitivity was performed. Inhibition of
NQOI1 activity by dicoumarol, a specific inhibitor revealed that dicoumarol
significantly enhanced sensitivity to gemcitabine in CCA cells with high NQO1
activity, but not in low NQOT1 cell lines. The enhanced sensitivity to gemcitabine
by dicoumarol was associated with increased p53 protein. The study was also
performed with curcumin, a well-known phytochemical proposed for use in
chemoprevention of many cancers. Curcumin was found to strongly inhibit growth
and induction of cell death in CCA cells. Induction of apoptosis was associated
with increased formation of reactive oxygen, induction of oxidative stress and loss
of mitochondrial function. On the other hand, CCA cells showed an ability of
adaptive response for survival by increased activity of the glutathione system.
Altogether, the study demonstrated crucial roles of antioxidant and cytoprotective
responses in CCA cells where these enzymes may be target pathways for

developing strategies in effective chemotherapy of CCA.





